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SPECIFICATION 

PACKAGING APPARATUS, PACKAGING METHOD, AND PACKAGING SYSTEM 

5 (FIELD OF THE INVENTION) 

The present invention relates to a packaging apparatus, a packaging method, and a 
packaging system. 



(RELATED ART) 

10 There are packaging apparatuses that fill and package articles to be packaged, such as 

foodstuffs, in flexible packaging material. For example, in a vertical pillow-type packaging 
apparatus, a former tubularly forms flexible packaging material, such as sheet film, and a 
longitudinal sealing mechanism seals (thermoseals) the overlapping vertical edges of the 
tubular packaging material. Furthermore, articles to be packaged are fed into the tubular 

15 packaging material through a tube, a transverse sealing mechanism arranged below the tube 
transversely seals across the upper part of the bag and the lower part of the following bag, 
after which a cutter cuts the center of the transverse seal portion. In this manner, the vertical 
pillow-type packaging apparatus manufactures a package wherein the articles to be packaged 
are sealed. 

20 

In such a packaging apparatus, there are cases in which the package is filled with gas, 
such as nitrogen or argon, along with the articles to be packaged in order to preserve the 
articles to be packaged. Furthermore, in such a case, the thickness of the package is often 
adjusted from a standpoint of convenience when packing the packages in boxes. For example, 
25 the packaging apparatus disclosed in Japanese Published Patent Application No. Hei 11- 
171 1 10 is provided with an air bleeder plate, and the thickness of the package being 
manufactured is adjusted by the air bleeder plate removing a portion of the gas by pressing on 
both sides of the packaging material. 



30 (DISCLOSURE OF THE INVENTION) 

However, in the abovementioned type of packaging apparatus, a mechanism is needed 
to remove the gas, such as a mechanism that adjusts the position of the air bleeder plate and 
the air bleeder plate. Consequently, this tends to further complicate the structure of the 
packaging apparatus. 

35 
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It is an object of the present invention to provide a packaging apparatus that, with a 
simple configuration, can adjust the thickness of a package. 

The packaging apparatus as recited in Claim 1 is a packaging apparatus that 
5 manufactures a package wherein an article to be packaged and a gas are sealed in a flexible 
packaging material, wherein the package is manufactured wherein the gas having a 
temperature different from the outside air and the article to be packaged are sealed. 

In this packaging apparatus, a package is manufactured wherein a gas having a 
10 temperature different from the outside air and articles to be packaged are sealed. 

Consequently, the thickness of the package can be adjusted by expanding or shrinking the 
sealed air, which is affected by the temperature of the outside air. For example, if the 
temperature of the sealed gas is lower than the outside air, the temperature of the gas rises 
with the passage of time. Furthermore, the thickness of the package can be increased by 
15 expanding the gas. Conversely, if the temperature of the sealed gas is higher than the outside 
air, the temperature of the gas falls with the passage of time. Furthermore, the thickness of 
the package can be decreased by reducing the volume of the gas. Thus, according to this 
packaging apparatus, the thickness of a package can be adjusted by adjusting the temperature 
of the sealed gas. Thereby, according to this packaging apparatus, the thickness of the bag 
20 can be adjusted with a simple configuration. 

Furthermore, the means for making the temperature of the sealed gas a temperature 
that differs from the outside air is not limited to a means wherein the temperature of the 
sealed gas is directly adjusted to a temperature that differs from the outside air, and includes a 
25 means that indirectly adjusts the temperature of the gas by transmitting to the sealed gas the 
temperature of the flexible packaging material, the article to be packaged, and the like, by 
adjusting that temperature. 

The packaging apparatus as recited in Claim 2 is the packaging apparatus as recited in 
30 Claim 1, comprising a gas temperature modifying unit that changes the temperature of the gas. 

In this packaging apparatus, a package can be manufactured, wherein a gas having a 
temperature different from the outside air is sealed, by the gas temperature modifying unit 
changing the temperature of the gas. Consequently, the thickness of the package can be 
35 adjusted by expanding or shrinking the sealed gas, which is affected by the temperature of the 
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outside air. Thereby, according to this packaging apparatus, the thickness of the bag can be 
adjusted with a simple configuration for changing the temperature of the gas. 

The packaging apparatus as recited in Claim 3 is the packaging apparatus as recited in 
5 Claim 1 , comprising the gas temperature modifying unit that changes the temperature of the 
gas by changing the temperature of the article to be packaged. 

In this packaging apparatus, the temperature of the gas can be indirectly changed by 
changing the temperature of the articles to be packaged, which are the target objects to be 

10 packaged. For example, if the articles to be packaged are cooled and sealed together with the 
gas, then the gas, which is affected by the temperature of the articles to be packaged, is 
cooled. Furthermore, the thickness of the package decreases because the volume of the 
cooled gas decreases. Thus, according to this packaging apparatus, the thickness of the 
package can be adjusted with a simple configuration for changing the temperature of the 

15 articles to be packaged. 

The packaging apparatus as recited in Claim 4 is the packaging apparatus as recited in 
Claim 1, comprising the gas temperature modifying unit that changes the temperature of the 
gas by changing the temperature of the flexible packaging material. 

20 

In this packaging apparatus, the temperature of the gas can be indirectly changed by 
changing the temperature of the flexible packaging material. For example, if the flexible 
packaging material is cooled, then the internally sealed gas, which is affected by the 
temperature of the flexible packaging material, is cooled. Therefore, the thickness of the 
25 package decreases because the volume of the cooled gas decreases. Thus, the thickness of the 
package can be adjusted with a simple configuration for changing the temperature of the 
flexible packaging material. 

The packaging apparatus as recited in Claim 5 is the packaging apparatus as recited in 
30 Claim 1, comprising an introducing unit and the gas temperature modifying unit. The 
introducing unit introduces the article to be packaged and the gas inside the flexible 
packaging material. The gas temperature modifying unit changes the temperature of the gas 
by changing the temperatiu*e of the introducing unit. 

35 In this packaging apparatus, the gas temperature modifying unit changes the 

temperature of the introducing unit. Because the gas is introduced inside the flexible 
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packaging material by the introducing unit, the temperature of the gas, which is affected by 
the temperature of the introducing unit when introduced, changes. Thereby, this packaging 
apparatus can manufacture a package wherein a gas having a temperature different from the 
outside air is sealed. 

5 

The packaging apparatus as recited in Claim 6 is the packaging apparatus as recited in 
Claim 1, comprising a forming unit and the gas temperature modifying unit. The forming unit 
tubularly forms the flexible packaging material, and introduces the article to be packaged and 
the gas inside the flexible packaging material tubularly formed. The gas temperature 
10 modifying unit changes the temperature of the gas by changing the temperature of the 
forming unit. 

In this packaging apparatus, the gas temperature modifying unit changes the 
temperature of the forming unit. Because the gas is introduced inside the flexible packaging 
15 material by the forming unit, the temperature of the gas, which is affected by the temperature 
of the forming unit, changes if the temperature of the forming unit changes. Thereby, this 
packaging apparatus can manufacture a package wherein a gas having a temperature different 
from the outside air is sealed. 

20 The packaging apparatus as recited in Claim 7 is the packaging apparatus as recited in 

any one claim of Claim 1 through Claim 6, fiirther comprising a control unit that controls the 
temperature and amount of the gas. 

In this packaging apparatus, the control unit controls the temperature and quantity of 
25 the gas sealed in the package. Consequently, according to this packaging apparatus, the 

volume of the gas after expansion or shrinkage can be automatically regulated. Thereby, this 
packaging apparatus can automatically adjust the thickness of the package. 

The packaging apparatus as recited in Claim 8 is the packaging apparatus as recited in 
30 any one claim of Claim 1 through Claim 7, wherein the gas sealed inside the flexible 
packaging material has a temperature lower than the outside air. 

In packaging apparatuses, it is often the case that a package is manufactured leaving 
some margin in the inflation of the package, without inflating the package to its maximum 
35 during its manufacture. This is because it is easier to manufacture a package if some margin 
is allowed in the inflation of the package. On the other hand, if some margin is allowed in the 
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inflation of the package, there is a problem in that the inflation of the completed package is 
inadequate. 

However, in this packaging apparatus, the gas sealed in the flexible packaging 
5 material has a temperature lower than the outside air, and the temperature thereof 

consequently rises and the package expands with the passage of time. Consequently, even if a 
small margin is allowed in the inflation of the package during its manufacture, the package 
can be adequately inflated by expanding the gas inside the package after it is completed. 
Thereby, according to this packaging apparatus, the package can be adequately inflated after 
10 manufacture while still making the package easy to manufacture. 

The packaging apparatus as recited in Claim 9 is the packaging apparatus as recited in 
Claim 8, further comprising a sealing unit and a pair of ironing parts. The sealing unit 
hermetically seals the flexible packaging material by sealing the flexible packaging material 
15 tubularly formed. The pair of ironing parts irons the portion of the flexible packaging 
material to be sealed, and the vicinity thereof. 

In the packaging apparatus comprising ironing parts, the unfortunate entangling of the 
articles to be packaged and the like in the portion to be sealed can be reduced by ironing the 
20 portion of the flexible packaging material to be sealed, etc. However, in this case, because a 
portion of the gas in the flexible packaging material unfortunately escapes due to the ironing, 
it is often problematic to adequately inflate the package. 

However, in this packaging apparatus, because a package sealed with a gas having a 
25 temperature lower than the outside air is manufactured, the gas inside the package after 

manufacture expands, and the package can be adequately inflated even if a portion of the gas 
escapes due to the ironing. Thereby, in this packaging apparatus, the package can be 
adequately inflated while reducing the incidence of unfortunate entangling of the articles to 
be packaged and the like in the portion to be sealed, and the like. 

30 

The packaging apparatus as recited in Claim 10 is the packaging apparatus as recited 
in Claim 1 , further comprising a transporting unit, a longitudinal sealing unit, an introducing 
unit, and a transverse sealing unit. The transporting unit transports the flexible packaging 
material tubularly formed downward. The longitudinal sealing unit seals a longitudinal edge, 
35 parallel to the transport direction, of the transported flexible packaging material. The 
introducing unit introduces the article to be packaged and the gas inside the flexible 
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packaging material. The transverse sealing unit seals the flexible packaging material in the 
transverse direction, perpendicular to the transport direction. 

The packaging method as recited in Claim 1 1 is a packaging method for 
manufacturing a package wherein articles to be packaged and a gas are sealed in a flexible 
packaging material, wherein the package is manufactured wherein the gas having a 
temperature different from the outside air and the article to be packaged are sealed. 

Li this packaging method, a package is manufactured wherein a gas having a 
temperature different from the outside air and the articles to be packaged are sealed. 
Consequently, the thickness of the package can be adjusted by expanding or shrinking the 
sealed gas, which is affected by the temperature of the outside air. For example, if the 
temperature of the sealed gas is lower than the outside air, the temperature of the gas rises 
with the passage of time. Furthermore, the thickness of the package can be increased by 
expanding the gas. Conversely, if the temperature of the sealed gas is higher than the outside 
air, then the temperature of the gas falls with the passage of time. Furthermore, the thickness 
of the package can be decreased by decreasing the volume of the gas. Thus, according to this 
packaging method, the thickness of the package can be adjusted by adjusting the temperature 
of the sealed gas. Thereby, according to this packaging method, the thickness of a bag can be 
adjusted with a simple configuration. Furthermore, the means for making the temperature of 
the sealed gas a temperature different than the outside air is not limited to directly adjusting 
the temperature of the sealed gas to a temperature different from the outside air, and may 
include indirectly adjusting the temperature of the gas by transmitting to the sealed gas the 
temperature of the flexible packaging material, the article to be packaged, and the like, by 
adjusting that temperature. 

A packaging system as recited in Claim 12 comprises a packaging apparatus, and a 
gas temperature modifying unit. The packaging apparatus manufactures a package wherein 
articles to be packaged and a gas are sealed in a flexible packaging material. The gas 
temperature modifying unit is provided inside the packaging apparatus or provided separate 
from the packaging apparatus. The gas temperature modifying unit changes the temperature 
of the gas before being sealed in the package. Further, the packaging apparatus manufactures 
the package wherein the gas having a temperature different from the outside air and the 
article to be packaged are sealed. 
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In this packaging system, a package is manufactured wherein a gas having a 
temperature different from the outside air and the articles to be packaged are sealed. 
Consequently, the thickness of the package can be adjusted by expanding or shrinking the 
sealed gas, which is affected by the temperature of the outside air. For example, if the 
5 temperature of the sealed gas is lower than the outside air, the temperature of the gas rises 
with the passage of time. Furthermore, the thickness of the package can be increased by 
expanding the gas. Conversely, if the temperature of the sealed gas is higher than the outside 
air, the temperature of the gas falls with the passage of time. Furthermore, the thickness of 
the package can be decreased by decreasing the volume of the gas. Furthermore, according to 
10 this packaging system, the thickness of the package can be adjusted by adjusting the 

temperature of the sealed gas. Thereby, according to this packaging system, the thickness of a 
bag can be adjusted with a simple configuration. 

Furthermore, the gas temperature modifying unit that adjusts the temperature of the 
15 gas before it is sealed in the package is not limited to a means that directly adjusts the 

temperature of the sealed gas to a temperature different from the outside air, and also includes 
a means that indirectly adjusts the temperature of the gas by transmitting to the sealed gas the 
temperature of the flexible packaging material, the article to be packaged, and the like, by 
adjusting that temperature. 

20 

The packaging system as recited in Claim 13 is the packaging system as recited in 
Claim 12, further comprising a thermal application unit. The thermal application unit 
performs thermal application processing on the manufactured package. 

25 In this packaging system, the package can be inflated in a relatively short time by 

applying heat to a package in which cool air has been blown during manufactiu-e of the bag. 

The packaging system as recited in Claim 14 is the packaging system as recited in 
Claim 13, wherein the thermal application unit has a thermostatic chamber that warms the 
30 package. 

In this packaging system, the package can be inflated by raising the temperature of the 
gas inside the package by passing through the thermostatic chamber the package that exits the 
packaging apparatus. 

35 
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The packaging system as recited in Claim 15 is the packaging system as recited in 
Claim 13, wherein the thermal application unit blows hot air onto the package. 

In this packaging system, the thermal application unit blows hot air against the 
package, and the package can therefore be easily inflated by raising the temperature of the 
gas inside the package. 

The packaging system as recited in Claim 16 is the packaging system as recited in any 
one claim of Claim 13 through Claim 15, further comprising a postprocessing apparatus that 
performs postprocessing of the package. 

In this packaging system, a postprocessing apparatus is disposed that performs 
postprocessing of the package; however, because the packages generally are reliably inflated 
to a desired state by the thermal application unit, processing in the postprocessing apparatus 
is facilitated. For example, if the postprocessing apparatus is a seal checker that inspects 
whether the seal in the packaging apparatus passes or fails, then the package transits to an 
adequately inflated state due to the thermal application unit by the time the package is 
transported to the seal checker; consequently, it is possible with the seal checker to always 
perform inspection of the package in an inflated state. Thus, the efficiency of the 
postprocessing apparatus can be improved, and it is therefore also possible to improve the 
operating ratio of the entire packaging system. 

The packaging system as recited in Claim 17 is the packaging system as recited in 
Claim 16, further comprising a control imit. The control unit controls the gas temperature 
modifying unit based on detection information in the postprocessing apparatus. 

In this packaging system, the detection information and the postprocessing apparatus 
is sent to the control unit, and the control unit controls the gas temperature modifying unit 
based on this detection information. Thereby, the gas temperature modifying unit can do 
things so that gas of an optimal temperature is sealed in the package, making it easy to 
perform processing in the postprocessing apparatus. 

The packaging system as recited in Claim 18 is the packaging system as recited in 
Claim 16, further comprising the control unit. The control unit controls the thermal 
application unit based on detection information in the postprocessing apparatus. 
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In this packaging system, the detection information in the postprocessing apparatus is 
sent to the control unit, and the control unit controls the thermal application unit based on this 
detection information. Thereby, the thermal application unit can apply heat of an optimal 
temperature to the package, making processing in the postprocessing apparatus easier to 
5 perform. 

(BRIEF EXPLANATION OF THE DRAWINGS) 

FIG. 1 is an exterior view of the vertical bag manufacturing and packaging apparatus. 

10 FIG. 2 is a configuration diagram of the vertical bag manufacturing and packaging 

apparatus. 

FIG. 3 is a configuration diagram of the former. 
15 FIG. 4 is a configuration diagram of the former, a gas supply unit, and a cooling unit. 

FIG. 5 illustrates a portion of the packaging operation. 
FIG. 6 is a control block diagram. 

20 

FIG. 7 is a control block diagram according to another embodiment. 

FIG. 8 is a configuration diagram that depicts the packaging system according to the 
second embodiment. 

25 

FIG. 9 is a control block diagram of the packaging system according to the second 
embodiment. 

30 (PREFERRED EMBODIMENTS) 
[FIRST EMBODIMENT] 
<OVERALL CONSTITUTION> 

FIG. 1 depicts an exterior view of a vertical bag manufacturing and packaging 
apparatus 1 according to one embodiment of the present invention. This vertical bag 
35 manufacturing and packaging apparatus 1 is an apparatus that manufactures a product 

wherein foodstuffs (e.g., potato chips) are sealed in a bag together with an inert gas, such as 
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nitrogen or argon. The vertical bag manufacturing and packaging apparatus 1 manufactures a 
product by packing a bag with foodstuffs and the hke together with an inert gas and the Uke, 
while manufacturing the bag from a film, and then sealing the bag. Furthermore, the 
foodstuffs and the like drop down after being weighed in a weighing apparatus 2 provided 
5 above the vertical bag manufacturing and packaging apparatus 1 . 

FIG. 2 depicts the constitution of the vertical bag manufacturing and packaging 
apparatus 1 . The vertical bag manufacturing and packaging apparatus 1 principally comprises 
a bag manufacturing and packaging unit 3, which is the main body that packs the foodstuffs 
10 and the like in a bag, a film feeder 4 that supplies this bag manufacturing and packaging unit 
3 with a film F that will be tumed into bags, a gas supply unit 5 (refer to FIG. 4) that supplies 
the gas bagged together with the foodstuffs and the like, a cooling unit 6 (refer to FIG. 4) that 
cools this gas, and a control unit 7 (refer to FIG. 6) that controls each part. 

1 5 [CONSTITUTION OF THE FILM FEEDER 4] 

The film feeder 4 supplies sheet film F to a former 30 of the bag manufacturing and 
packaging unit 3, discussed later. A roll, whereupon the film F is rolled, is set on this film 
feeder 4, and the film F is paid out from this roll. 

20 [CONSTITUTION OF THE BAG MANUFACTURING AND PACKAGING UNIT 3] 

The bag manufacturing and packaging unit 3 comprises a former 30 that tubularly 
forms the sheet fed film F, pull down belt mechanisms 3 1 that transport the tubularly formed 
film Fmc (hereinbelow, referred to as the tubular film Fmc) downward, a longitudinal sealing 
mechanism 32 that longitudinally seals the overlapped portion of the tubular film Fmc, a 
25 transverse sealing mechanism 33 that closes off the upper and lower ends of the bag by 

transversely sealing the tubular film Fmc, a pair of ironing parts 34 (refer to FIG. 5), and a 
discharge chute 35. 

[FORMER 30] 

30 The former 30 tubularly forms the sheet fed film F, and introduces the gas, and the 

foodstuffs and the like inside the tubular film Fmc. The former 30 comprises a tube 300, and 
a shoulder 301, as shown in FIG. 3. 

The tube 300 is a cylindrical member, open at the upper and lower ends. The tube 300 
35 is integrated with the shoulder 301 via a bracket (not shown). Because the weighed foodstuffs 
and the like are fed from the weighing apparatus 2 into the upper end opening of this tube 300, 
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the tube 300 is conical with a wider upper end opening. The lower end of the tube 300 
plunges inside the film F formed in a bag shape, and foodstuffs and the like are introduced 
into the film F. In addition, as shown in FIG. 4, a long plate material 302 is vertically 
provided on the inner side of the tube 300 spanning fi-om the vicinity of the upper part to the 
lower end of the tube 300, and a gas passageway 303 is formed extending vertically between 
the plate material 302 and the inner surface of the tube 300. This gas passageway 303 is for 
the purpose of substituting the air inside the bag shaped film with gas. The upper end of this 
gas passageway 303 is closed by the bending of the plate material 302 and the connection to 
the inner surface of the upper part of the tube 300. In addition, at the upper part of the tube 
300, an entrance 304 is formed that passes through to the upper part of the gas passageway 
303, and to which a gas supply pipe is connected. The lower part of the gas passageway 303 
is open and reaches to the lower end of the tube 300. 

The shoulder 301 is arranged so that it surrounds the tube 300. This shoulder 301 is 
shaped so that the sheet film F fed fi-om the film feeder 4 is tubularly formed when it passes 
between the shoulder 301 and the tube 300. 

[PULL DOWN BELT MECHANISM 31] 

The pull down belt mechanism 3 1 is a mechanism that applies suction to the film F 
wound around the tube 300, and transports the film F downward. There are two such 
mechanisms that interpose the tube 300, as shown in FIG. 2 and FIG. 3. The pull down belt 
mechanism 31 principally comprises a drive roller 310, a follower roller 31 1, and a belt 312 
comprising a suction function. 

[LONGITUDINAL SEALING MECHANISM 32] 

The longitudinal sealing mechanism 32 is a mechanism that longitudinally seals the 
overlapping portion of the film F wound around the tube 300 by heating the portion while 
pressing it against the tube 300 with a constant pressure. This longitudinal sealing mechanism 
32 comprises a heater (not shown), a heater belt (not shown) that is heated by the heater and 
contacts the overlapping portion of the film F, and the like. 

[TRANSVERSE SEALING MECHANISM 33] 

The transverse sealing mechanism 33 is arranged below the former 30, the pull down 
belt mechanisms 31, and the longitudinal sealing mechanism 32. The transverse sealing 
mechanism 33 comprises a left-right symmetrical pair of sealing jaws 330, as shown in FIG. 



11 



5. The two sealing jaws 330 revolve in approximate D shapes while describing mutually 
symmetric trajectories T, and press together when transversely sealing the tubular film Fmc. 

In addition, a cutter (not shovm) is built into the transverse sealing mechanism 33. 
5 The cutter cuts off and separates the product B and the following tubular film Fmc at the 
center position of the portion sealed by the sealing jaws 330. 

Furthermore, the transverse sealing mechanism 33 crimps the portion to be 
transversely sealed by interposing the tubular film Fmc between the sealing jaws 330, but 
10 heat is necessary in addition to pressure in order to perform the sealing. Consequently, in 
order for the contact surfaces of the sealing jaws 330 that contact the tubular film Fmc to 
apply heat, a thermocouple thermometer with a built-in heater is attached to each sealing jaw 
330. 

1 5 [IRONING PARTS 34] 

Lnmediately before the sealing jaws 330 of the transverse seahng mechanism 33 
transversely seal the tubular film Fmc, the pair of ironing parts 34 interpose from both sides 
and iron the portion of the tubular film Fmc to be transversely sealed by the sealing jaws 330 
of the transverse sealing mechanism 33 (hereinbelow, referred to as the transverse seal 
20 portion), and the vicinity thereof. Each ironing part 34 is arranged below a sealing jaw 330, 
and both ironing parts 34 revolve in an approximate D shape while describing mutually 
symmetric trajectories T, the same as the two sealing jaws 330 of the transverse sealing 
mechanism 33. The drive for this revolving motion serves double duty as the drive for the 
transverse sealing mechanism 33. 

25 

[DISCHARGE CHUTE 35] 

As shown in FIG. 2, the discharge chute 35 is provided below the transverse sealing 
mechanism 33, and guides the product B cut and separated from the following tubular film 
Fmc by means of the cutter of the transverse sealing mechanism 33 onto a belt conveyor (not 
30 shown) that transports the product B to the downstream process. This discharge chute 35 is 
something like a slide made from a metal plate and the like, and uses gravity to guide the bag 
to the belt conveyor. 

[CONSTITUTION OF THE GAS SUPPLY UNIT 5] 

35 The gas supply unit 5 is an apparatus that feeds an inert gas, such as nitrogen or argon, 

to the gas passageway 303 of the former 30, and supplies the gas to the tubular film Fmc. As 
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shown in FIG. 4, the gas supply unit 5 comprises a regulator 50, a flow meter 51, a connector 
52, and hoses and the like that connect each of the parts. 

The regulator 50 is an apparatus that is connected to a gas cylinder filled with the gas, 
5 reduces the pressure of the gas that discharges from the gas cylinder, and adjusts that pressure 
to a constant pressure. The gas depressurized by the regulator is then sent to the connector 52. 
The flow meter 51 is provided between the regulator 50 and the connector 52, and enables the 
operator and the like of the vertical bag manufacturing and packaging apparatus 1 to view the 
flow rate of the gas sent to the connector 52. The connector 52 is connected to the cooling 
10 imit 6, discussed later, the gas supply unit 5, and the former 30. In addition, the gas that was 
sent from the gas cylinder is first sent to the cooling unit 6, and the gas that retums cooled is 
then sent to the former 30. 

[CONSTITUTION OF THE COOLING UNIT 6] 

15 The cooling unit 6 cools the gas sent to the tubular film Fmc via the gas passageway 

303 of the former 30. The cooling unit 6 cools the gas sent firom the gas cylinder via the 
connector 52 to a temperature lower than the outside air, and then sends it once again to the 
gas passageway 303 of the former 30 via the connector 52. In addition, the cooling unit 6 is 
provided with an adjustment knob 60, and the cooling temperature of the gas can be adjusted 

20 by manually rotating the adjustment knob 60. Furthermore, the connector 52 has a dual 

structure; the gas before cooling and the gas after cooling are divided and respectively sent to 
separate passageways. ^ 

[CONSTITUTION OF THE CONTROL UNIT 7] 

25 As shown in FIG. 6, the control unit 7 is connected to the film feeder 4 and the bag 

manufacturing and packaging unit 3 of the vertical bag manufacturing and packaging 
apparatus 1 , and controls the operation of all the drive units. 

The control unit 7 controls the revolve speed of the sealing jaws 330 and the ironing 
30 parts 34 of the transverse sealing mechanism 33, and the operation of pressing the sealing 
jaws 330 against the tubular film Fmc, in accordance with the downward feed speed of the 
tubular film Fmc by the pull down belt mechanisms 3 1 . In addition, the control unit 7 
controls the operation of each drive unit of the vertical bag manufacturing and packaging 
apparatus 1 based on the content inputted fi-om an operation switch 8 (refer to FIG. 1), and 
35 displays various information on a liquid crystal display 9 (refer to FIG. 1). 
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<OPERATION> 

[OVERVIEW OF THE OPERATION OF THE VERTICAL BAG 
MANUFACTURING AND PACKAGING APPARATUS 1] 

The following explains an overview of the operation of the vertical bag manufacturing 
and packaging apparatus 1, based principally on FIG. 2. 

The sheet film F sent from the film feeder 4 to the former 30 is tubularly formed by 
wrapping it around the tube 300 from the shoulder 301, and is then transported downward as 
is by the pull down belt mechanisms 3 1 . Further, the film F transits to a state wherein both 
end parts overlap on the circumferential surface in a state wrapped around the tube 300, and 
that overlapped portion is longitudinally sealed by the longitudinal sealing mechanism 32. 

The tubular film Fmc that has been longitudinally sealed and cylindrically shaped 
comes off the tube 300 and descends to the transverse sealing mechanism 33. At this time, the 
position of the tubular film Fmc is indicated by the double dashed chain line, hi addition, 
simultaneously with the motion of the tubular film Fmc at this time, an aggregate of 
foodstuffs and the like drop down from the weighing apparatus 2 through the tube 300. 

In addition, in parallel with the dropping of the foodstuffs downward, gas that has 
been cooled by the cooling unit 6 to a prescribed temperature is supplied to the tubular film 
Fmc through the gas passageway 303. The supply of the gas will be explained based on FIG. 
4. 

Gas discharged from the gas cylinder is sent to the regulator 50 through a hose. The 
gas is depressurized in the regulator 50, adjusted to a constant pressure, and sent to the 
connector 52 (the arrow Al and the arrow A2). Furthermore, the operator of the vertical bag 
manufacturing and packaging apparatus 1 can view the flow meter 51 and adjust beforehand 
the flow rate of the gas sent to the connector 52. The gas is sent through the connector 52 to 
the cooling unit 6, and cooled (the arrow A3). Furthermore, the operator of the vertical bag 
manufacturing and packaging apparatus 1 can set the cooling temperature beforehand by the 
adjustment knob 60 of the cooling unit 6. The cooled gas is sent to the former 30 (the arrow 
A4), passes through the gas passageway 303 (the arrow A5), and discharged from the tip of 
the fomier 30 into the tubular film Fmc. 
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When the tubular fihn Fmc is filled with the gas, and foodstuffs and the like, the 
tubular film Fmc is sealed, and a bag is thereby formed. The operation at this time will be 
explained based on FIG. 5. 

The lower end and the upper end portions of the bag are transversely sealed 
sequentially in the transverse sealing mechanism 33 in a state wherein the foodstuffs and the 
like, and the gas at a temperature lower than the outside air are present inside the tubular film 
Fmc. Li addition, immediately before transverse sealing, ironing processing is performed that 
irons the portion to be tubularly transversely sealed, and the vicinity thereof. The sealing jaws 
330 and the ironing parts 34 of the transverse sealing mechanism 33 revolve along 
approximately D shaped trajectories T. Furthermore, in the first half of a linear trajectory 
portion of the approximately D shaped trajectories T, the ironing parts 34 press the foodstuffs 
and the like downward by ironing the transverse seal portion and the portion in the vicinity 
thereof hi addition, in the latter half of the linear trajectory portion of the approximately D 
shaped trajectories T, the sealing jaws 330 interpose the transverse seal portion of the tubular 
film Fmc, and thermoseal the transverse seal portion by means of heat and pressure. At this 
time, the cutters built into the sealing jaws 330 simultaneously perform cutting processing. 
The cutters cut the substantially center of the transverse seal portion. Thereby, the bag is cut 
off fi'om the following tubular film Fmc, and separated as the product B. The separated 
product B slides down the discharge chute 35 onto the belt conveyor, and is transported to an 
apparatus, such as a checker, in the downstream process. 

The product B manufactured in this fashion is sealed with foodstuffs and the like, and 
gas having a temperature lower than the outside air. Consequently, the temperature of the gas 
inside the product B is affected by the temperature of the outside air with the passage of time, 
and rises, and the gas therefore expands. When the gas expands, the product B inflates, thus 
increasing its thickness. In so doing, a sufficiently inflated product B is manufactured. 

<CHARACTERISTICS> 
[1] 

In this vertical bag manufacturing and packaging apparatus 1, the thickness of the 
product B to be manufactured can be adjusted by adjusting the temperature of the gas cooled 
by the cooling unit 6. In other words, the cooled gas with which the bag is filled is affected 
by the temperature of the outside air, and its temperature rises. The gas whose temperature 
has risen expands, thereby increasing its volume. The bag filled with gas, and foodstuffs and 
the like is sealed, and inflates attendant with the increase in the volume of the gas. 
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Consequently, the thickness of the product B increases. Furthermore, to further increase the 
thickness of the product B, gas of the same volume should be further cooled to a lower 
temperature, and the bag then should be sealed; if it is desired to suppress an increase in the 
thickness of the product B, then the cooling temperature of the gas should conversely be 
5 restricted. Thus, by adjusting the cooling temperature of the gas when filling the tubular film 
Fmc, the vertical bag manufacturing and packaging apparatus 1 can adjust the amount of 
change in the volume of the gas after the bag is filled, and therefore can adjust the thickness 
of the product B. 

10 [2] 

If ironing processing is performed wherein the transverse seal portion of the tubular 
film Fmc is ironed immediately before transverse sealing, then it is possible to prevent 
foodstuffs and the like from being sandwiched in the seal portion, producing a defective 
product. However, if such ironing processing is performed, then, in a conventional packaging 

1 5 apparatus, the gas unfortunately escapes from between the transverse seal portion and the 

ironing parts 34, making it difficult to manufacture a sufficiently inflated product B. However, 
according to this vertical bag manufacturing and packaging apparatus 1 , the cooled gas 
expands after the product B is manufactured and the product B can thereby be inflated, even 
if a portion of the gas escapes during the ironing processing. Thus, this vertical bag 

20 manufacturing and packaging apparatus 1 can manufacture a sufficiently inflated product B 
while preventing foodstuffs and the like from being caught by the ironing processing. 

[31 

This vertical bag manufacturing and packaging apparatus 1 can adjust the thickness of 
25 the product B just by passing the gas sent to the tubular film Fmc through the cooling unit 6. 
Accordingly, the thickness of the product B can be adjusted by a simple configuration for 
cooling the gas. For example, compared with the case wherein a mechanism is provided for 
removing gas, such as the air bleeder plate in the packaging apparatus disclosed in Japanese 
Published Patent Application No. Hei 11-171110, such a mechanism is not needed, and the 
30 thickness can be adjusted with a simple configuration for adjusting the temperature. In 
addition, compared with the case wherein the injection of gas is divided into an initial 
injection of a small amount and a later injection as in the packaging apparatus disclosed in 
Japanese Published Patent Application No. Hei 1 1-292019, control in the vertical bag 
manufacturing and packaging apparatus 1 is simple, and is accomplished just by regulating 
35 the cooling temperature of the cooling unit. 
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[4] 

In this vertical bag manufacturing and packaging apparatus 1, the procedure for 
removing the gas in order to adjust the thickness of the product B is not needed, and the 
speed of manufacture of the product B can thereby be increased. In addition, the operating 
ratio can be improved along with the increased manufacturing speed of the product B. 
Furthermore, it is not necessary for the operator to perform the operation of removing the gas 
from the bag in order to adjust the thickness of the product B, and the burden on the operator 
can thereby be lightened. 

[SECOND EMBODIMENT] 

<CONSTITUTION OF THE PACKAGING SYSTEM> 

In addition to the constitution of the vertical bag manufacturing and packaging 
apparatus 1 (the packaging apparatus) described in the first embodiment, a packaging system 
100 of the present embodiment comprises a thermostatic chamber 1 1 (the thermal application 
unit) and a seal checker 10 (the postprocessing apparatus), as shown in FIG. 8. Furthermore, 
only a portion of the constitution of the vertical bag manufacturing and packaging apparatus 1 
is illustrated in FIG. 8 to facilitate understanding. 

The thermostatic chamber 1 1 applies heat to the product B (the package) 
manufactured by the vertical bag manufacturing and packaging apparatus 1 , the gas sealed 
inside the product B is expanded, thus inflating the product B. The inside of the thermostatic 
chamber 1 1 is maintained at a prescribed temperature higher than that of the external 
temperature. The product B is warmed by passing through the inside of the thermostatic 
chamber 1 1 . Accordingly, the gas sealed inside the product B is warmed to a temperature 
approximately the same level as the outside air in a short time. Furthermore, instead of the 
thermostatic chamber 1 1 depicted in FIG. 8, it is also possible to adopt a hot air shower that 
applies heat to the product B by blowing hot air against the product B. 

The seal checker 1 0 is a mechanism that checks whether the seal of the product B 
manufactured in the vertical bag manufacturing and packaging apparatus 1 is defective, and 
principally comprises a servomotor 10a, a pressing member 10b, and the like. The 
servomotor 10a brings the pressing member 10b into contact with the product B, and 
separates the pressing member 10b from the product B. The pressing member 10b presses the 
product B by the servomotor 10a bringing the pressing member 10b into contact with the 
product B. When the pressing member 10b presses the product B, the seal checker 10 detects 
the bag height of the product B (the thickness of the product B), and judges whether the seal 
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is defective based on the displacement quantity of that detected value. In addition, the 
detection information related to the bag height of the product B detected by the seal checker 
10 is sent to the control unit 7 (refer to FIG. 9) that manages the control of the vertical bag 
memufacturing and packaging apparatus 1 and the thermostatic chamber 1 1 . 

5 

The control unit 7 depicted in FIG. 9 controls the cooling unit 6 and the thermostatic 
chamber 1 1 based on the detection information in the seal checker 10. In other words, taking 
into consideration the ease of performing the checking operation with the seal checker 10, the 
control unit 7 controls the cooling temperature of the gas by means of the cooling unit 6 (the 

10 gas temperature modifying unit) based on the detection information in the seal checker 10 so 
that the bag height of the product B is optimized. Furthermore, the cooling unit 6 is herein 
constituted substantially the same as the cooling unit 6 in the first embodiment, but can 
automatically adjust the quantity of gas by a drive mechanism, such as a motor, and can 
adjust the quantity of gas by the control unit 7 controlling the drive mechanism. In addition, 

15 taking into consideration the ease of the checking operation in the seal checker 10, the control 
unit 7 controls the thermostatic chamber 1 1 based on the detection information in the seal 
checker 1 0. If the hot air shower is used instead of the thermostatic chamber 1 1 , then the 
control unit 7 controls the temperature of the hot air blown against the product B based on the 
detection information in the seal checker 10. 

20 

Furthermore, the control unit 7 may also be one wherein all of the apparatuses are 
provided separately and are connected by a communication line, or may be constituted by 
independent control units separately arranged in each apparatus and a central control unit that 
provides overall central control of the control unit of each of the apparatuses. 

25 

<OPERATION OF THE PACKAGING SYSTEM> 

The following explains an outline of the packaging operation by the packaging system 
100, based on FIG. 8. 

30 First, the same as in the first embodiment, the product B is manufactured by the 

vertical bag manufacturing and packaging apparatus 1 wherein foodstuffs and the like, and 
gas at a temperature lower than the outside air are sealed inside a bag. 

The product B separated fi-om the following film F is discharged from the vertical bag 
35 manufacturing and packaging apparatus 1, and transported to the thermostatic chamber 1 1 by 
the belt conveyors CV. The product B transported to the thermostatic chamber 1 1 is heated 
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while passing through the inside of the thermostatic chamber 1 1 . Furthermore, heating of the 
product B promotes the expansion of the gas sealed in the product B. Consequently, the gas 
inside the product B is warmed to a temperature close to the outdoor temperature in a short 
time, and the product B inflates to the desired state while passing through the thermostatic 
5 chamber 1 1 . Thereby, the appropriate product B height is obtained. 

The product B discharged from the thermostatic chamber 1 1 is transported to the seal 
checker 10 by the belt conveyors CV. The seal checker 10 checks whether there is a seal 
defect in the product B by comparing the displacement quantity of the bag height of the 
10 product B with a standard value when the product B is pressed by the pressing member 10b. 
If the product B is a proper product, then processing is performed such as further transporting 
the product B, packing it in a box, and the like. Even in postprocessing like boxing, it is easy 
to process the product B that has passed through the thermostatic chamber 1 1 and is already 
an appropriate height. 

15 

In addition, the detection information related to the bag height of the product B 
detected by the seal checker 10 is transmitted to the control unit 7, and used in feedback 
control of the cooling unit 6 and the thermostatic chamber 11. Thereby, the temperature in the 
cooling unit 6 and the thermostatic chamber 1 1 is more appropriately controlled. 

20 

<CHARACTERISTICS OF THE PACKAGING SYSTEM> 
[1] 

In this packaging system 100, the thermostatic chamber 1 1 is provided between the 
vertical bag manufacturing and packaging apparatus 1 and the seal checker 10, and the 

25 product B is warmed while being transported between the vertical bag manufacturing and 
packaging apparatus 1 and the seal checker 10. Consequently, the product B can be inflated 
in a short time to the desired bag height by the time it is transported to the seal checker 10. 
Thereby, in this packaging system 100, the product B, whose height has become appropriate, 
can be easily processed with comparatively few errors in the seal checker 10 and other 

30 postprocessing apparatuses after bag manufacturing and packaging processing, thereby 
enabling an improvement in the operating ratio of the production line of the vertical bag 
manufacturing and packaging apparatus 1 and the like. 

[21 

35 Because this packaging system 100 is provided with the seal checker 10 as a 

postprocessing apparatus that performs postprocessing on the product B, it is possible to 
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rapidly obtain data like the bag height of the product B in an inflated state after heat has been 
applied from the thermostatic chamber 11. 

Furthermore, in this packaging system 100, the seal defect detection information in 
5 the seal checker 10 is sent to the control unit 7, and the control unit 7 controls the 

thermostatic ch2imber 1 1 and the cooling unit 6 based on this detection information. Thereby, 
it is possible to perform more appropriate control of the thermostatic chamber 1 1 and the 
cooling unit 6. 

10 [OTHER EMBODIMENTS! 
[A] 

In the abovementioned first embodiment, the gas is cooled through the cooling unit 6 
before being sent to the former 30; however, it is also acceptable to provide a mechanism that 
cools the gas passageway 303 of the former 30, and to cool the gas when it passes through the 
1 5 gas passageway 303 . 

IB] 

In the abovementioned first embodiment, the gas is cooled directly by the cooling unit 
6, but the gas may also be cooled indirectly. In other words, it is also acceptable to cool the 
20 gas by cooling an object that is in contact with the gas, and then transmitting the temperature 
of that object to the gas. For example, the gas inside the bag may be cooled by cooling the 
foodstuffs and the like that the bag is filled with, cooling the film F before and after tubularly 
forming the film F with the former 30, and so on. 

25 [C] 

In the abovementioned first embodiment, the gas is introduced inside the tubular film 
Fmc after being cooled; however, it is also acceptable to reverse the order of the cooling of 
the gas with the introduction into the tubular film Fmc. In other words, it is also acceptable to 
first introduce room temperature gas into the tubular film Fmc, then cool the gas for each 
30 tubular film Fmc, and subsequently seal the tubular film Fmc. Even if the product B is 

manufactured in this order, it is possible to manufacture the product B wherein gas having a 
temperature different from the outside air is sealed. 

[D] 

35 In the abovementioned first embodiment, the cooling of the gas inflates the product B; 

however, it is also conversely possible to shrink the product B by warming the gas. In 
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addition, it is also possible to flexibly increeise and decrease the thickness of the product B 
using both cooling 2ind warming. 

[E] 

5 In the abovementioned first embodiment, it is also acceptable for the control unit 7 to 

control the gas supply unit 5 and the cooling unit 6, making it possible to automatically 
control the temperature and the discharge amount of the gas, as shown in FIG. 7. In this case, 
the thickness of the product B is controlled by controlling the temperature and the discharge 
amount of the gas, taking into consideration the size of the bag being manufactured, the size 
10 and shape of the foodstuffs and the like that the bag is filled with, and the outside air 
temperature. Thereby, the thickness of the product B can be automatically controlled. 

[F] 

In the abovementioned first embodiment, the vertical bag manufacturing and 
15 packaging apparatus 1 utilized by the present invention packs in bags the foodstuffs and the 
like along with gas and the like while manufacturing the bag from the film F; however, the 
present invention may also be utilized in a bag feeding and packaging apparatus that supplies 
pre-manufactured bags, and seals those bags with foodstuffs and the like, and gas. 

20 [G] 

In the abovementioned second embodiment, the gas supply unit 5 and the cooling unit 
6 are treated as a part of the vertical bag manufacturing and packaging apparatus 1 ; however, 
it is also possible to treat them as outside of the vertical bag manufacturing and packaging 
apparatus 1 or separate from the vertical bag manufacturing and packaging apparatus 1 if 
25 there is a cooled gas supply apparatus (gas supply unit 5, cooling unit 6). 



(INDUSTRIAL FIELD OF APPLICATION) 

If the packaging apparatus and the packaging method according to the present 
30 invention are used, then it is possible to adjust the thickness of a package with a simple 
configuration. 
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